1/ • 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2000-301043 
(43)Date of publication of application : 31.10.2000 



(51)Int.CI. 




B05C 5/00 








B05C 11/08 








B05D 1/40 








H01L 21/027 




(21)Application number : 


11-112755 


(71)Applicant : 


HIRATACORP 


(22)Date of filing : 


20.04.1999 


(72)Inventor : 


HARUKAWA SUMIO 



(54) ROTARY COATING DEVICE 

(57)Abstract: 
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SOLUTION: This coating device is equipped with a rotary table 4 holding a base plate 
3 by suction to face a flat coating surface upward and rotating and an elevating device 
elevating and lowering relatively to the coating head 5, the coating head 5 is divided 
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the cooperation of the rotation of the base plate by the rotary table 4 with the quantitative discharge of the 
coating liquid by the 1 st coating head and the 2nd coating head.* 
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^* NOTICES * . 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The primary spreading film is formed by carrying out the quantum regurgitation of the coating 
liquid to the substrate which has an even spreading side using the spreading head which has opening of 
the shape of a straight line of predetermined width of face. A rotation maintenance means to be the 
rotating type coater which diffuses said primary spreading film in homogeneity according to the 
centrifugal force accompanying high-speed rotation, and forms the secondary spreading film, to turn said 
spreading side up, to hold a substrate by adsorption, and to rotate, A rise-and-fall means to go up and 
down relatively said spreading head and said rotation maintenance means, In the 1st spreading head 
which applies the circular spreading side which made said opening the radius for said spreading head the 
core [ the center of rotation of said rotation maintenance means ], and the outside of said circular 
spreading side While dividing into each 2nd at least one or more spreading heads applied to at least one 
or more adjoining annuliar spreading sides made the same as the center of rotation of said circular 
spreading side When said adjoining circular spreading side and said each annular spreading side touch on 
inner circumference and a periphery and it rotates for a unit co-operation of the quantum regurgitation 
per unit area of each locus by which said each spreading head is drawn on said circular spreading side 
and said each annular spreading side — said primary spreading film — abbreviation — the rotating type 
coater characterized by applying so that it may become the same thickness. 

[Claim 2] The rotating type coater according to claim 1 characterized by adjusting the width of face and 
the sense of opening of said spreading head of 1, and said each 2nd spreading head, and making equal 
spreading area of each locus drawn on said circular spreading side and said each annular spreading side. 
[Claim 3] The rotating type coater according to claim 2 which makes equal said the 1st and said width- 
of-face dimension of opening of each 2nd spreading head as said each .2nd spreading head meets the - 
tangential direction of the inner circumference of said annular spreading side, and is characterized by 
making equal spreading area of each locus drawn on said circular spreading side and said each annular 
spreading side. 

[Claim 4] The rotating type coater according to claim 3 characterized by considering as the set 
spreading head which prepared the coating liquid supply way which is open for free passage to each so 
that an abbreviation rectangular cross might be carried out to said opening while preparing said 1st 
spreading head and said each 2nd spreading head in one. 

[Claim 5] The rotating type coater according to claim 4 characterized by setting up more greatly than 
said radius the width-of-face dimension of opening of each spreading head in said set spreading head. 
[Claim 6] The rotating type coater according to claim 4 characterized by setting the width-of-face 
dimension of opening of each spreading head in said set spreading head as the abbreviation two times of 
said radius. 

[Claim 7] The rotating type coater according to claim 4 characterized by arranging in the axial symmetry 
location of said 1st spreading head, respectively while setting the width-of-face dimension of opening of 
said 1st spreading head in said set spreading head as the abbreviation two times of said radius and 
setting the width-of-face dimension of opening of each of said 2nd spreading head as said radius. 
[Claim 8] Carry out the quantum regurgitation of the coating liquid to the substrate which has an even 



spreadirtg side 'using the spreading head which has opening of the shape of a straight line of 
predetermined width of face, and the primary spreading film is formed. A rotation maintenance means to 
turn said spreading side up, to adsorb a substrate, to hold [ is the rotating type coater which diffuses 
said primary spreading film in homogeneity with the centrifugal force accompanying high-speed rotation, 
and forms the secondary spreading film, ], and to rotate, A rise-and-fall means to go up and down 
relatively said spreading head and said rotation maintenance means. The inside of the distance which 
made the periphery of the circular spreading side which made the starting position the center of rotation 
of said rotation maintenance means for said spreading head, and made said opening the radius the 
terminal point location, [ in the distance which made the periphery circle of the annular spreading side 
which makes a starting position the location which meets the tangential direction of said circular 
spreading side in general, and serves as the same spreading area as said circular spreading side the 
terminal point location ] the spreading effective area per unit time amount — ** — it having a spreading 
head migration means to control and drive the passing speed of said spreading head, one by one, and. 
with rotation of the substrate by said rotation maintenance means so that it may become fixed co- 
operation of the quantum regurgitation of the coating liquid accompanying migration by said passing 
speed of said spreading head — said primary spreading film — abbreviation — the rotating type coater 
characterized by applying so that it may become the same thickness. 

[Claim 9] The rotating type coater according to claim 8 characterized by applying further the annular 
spreading side located in the periphery side of said circular spreading side. 

[Claim 10] The rotating type coater according to claim 8 characterized by having established a detection 
means to detect the distance to said spreading side, and enabling a setup of the gap of the discharge 
part tip of the spreading head of said spreading head migration means, and said spreading side in a 
predetermined gap with said rise-and-fall means. 

[Claim 11] Said opening is a rotating type coater given in claim 1 characterized by being the slit nozzle 
which is open for free passage to passage thru/or any 1 term of 9. 

[Claim 1 2] Said opening is a rotating type coater given in claim 1 characterized by being the nozzle 
which prepared the pore of a large number which are open for free passage to passage in the shape of 
an abbreviation straight line thru/or any 1 term of 9. 



[Translation done.] 



* NOTICES* . 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotating type coater which can realize **** 
spreading for using little coating liquid by the flat surface plasma display [ a semi-conductor substrate, a 
liquid crystal glass substrate, a printed circuit board, a plasma display, etc. ] substrate top. and forming 
the paint film of homogeneity thickness, when starting a rotating type coater, especially forming 
discharge and a paint film in the front face of coated members, such as flat sheet members, such as a 
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glass substrate and a metal plate, for coating liquid. 
[0002] 

[Description of the Prior Art] The rotating type coater by the spin coat method is known as equipment 
which applies resist liquid etc. to a substrate in a semi-conductor production process or the production 
process of a liquid crystal display at homogeneity. 

[0003] While according to this rotating type coater the spreading side of a substrate was turned up, and 
a rear-face side is attracted and held and carried out low-speed rotation, it was what more coating 
liquid at the core is dropped, and homogeneity is diffused according to an operation of a centrifugal 
force by carrying out high-speed rotation after that, and shakes off excessive coating liquid. For this 
reason, the dozens to about 100 times coating liquid of the amount of paint film formation required for 
the spreading measuring area of one substrate is consumed. In many cases, since it was very expensive, 
coating liquid was the problem that the liquid waste was big. 

[0004] Then, in order to control the consumption of coating liquid, the method of application for which 
spreading used the ****** spreading head by predetermined width efface is proposed. That is, the 
technique which is going to form the thin film for which it asks by forming the primary spreading film by 
carrying out the quantum regurgitation of the coating liquid to the substrate which has an even 
spreading side using the spreading head which has opening of the shape of a straight line of 
predetermined width efface so that it may be indicated by JP,4-3321 16,A and JP,7-28715,A, diffusing 
the primary spreading film in homogeneity according to the centrifugal force accompanying high-speed 
rotation, and forming the secondary spreading film is known. 

[0005] Moreover, in the circular substrate, a spreading head is arranged to the center of rotation of a 
substrate, and the approach of spreading measuring area mostly applied to the whole region is learned 
for rotating a substrate. 

[0006] However, although the primary paint film obtained using the spreading head extended to radial 
becomes thin as it is impasto in the center section and goes to a substrate periphery from the 
difference in peripheral velocity, the quality of the secondary paint film obtained by high-speed rotation 
is determined throughout measuring area before high-speed rotation by how [ that carried coating 
liquid ] it is how. That is, since primary spreading in which a skip phenomenon does not occur in the 
periphery section is performed, spreading of Yamagata where a center section becomes high is avoided, 
and **** and liquid waste are not still canceled. 

[00072 Jhus.^^l^^ .OTRC9y® !!:!?J?:PJ?iP^^^^ there are JP,59- 

1 12872.A and real proposal registration No. 3004824. It is rhade for tubing internal resistance to fall by 
shortening the die length of pore according to JP,59-1 1 2878.A. so that it is made to become so large 
that many pore nozzles arranged in the shape of a straight line and it go pore size to a rotation 
periphery and goes to a periphery. Moreover, the technique of the utility model registration No. 3004824 
extends from the center of rotation, applying [ of a spreading head ] it to a periphery. 
[0008] However, if the fluid fed from the passage which was open for free passage is in the inclination to 
flow the passage of low resistance, will establish a minute amount delivery in a center section especially 
aiming at ****. and will make the delivery in the periphery section large or will give a resistance 
difference, it may not be able to carry out the regurgitation to a center section at all. It is difficult for 
the approach of preparing an appropriate resistance difference in aperture width, and controlling 
discharge quantity to have a limitation, and to obtain the uniform primary spreading thin film as expected. 
[0009] Then, after forming the primary spreading film applied the shape of stripes, and in the shape of a 
grid using the spreading head so that JP, 10-284381, A may see, the equipment which diffuses the 
primary spreading film in homogeneity according to the centrifugal force accompanying high-speed 
rotation, and forms the secondary spreading film is also proposed. 
[0010] 

[Problem(s) to be Solved by the Invention] He is trying to make it move according to No. 3004824 of 
utility model registration on the other hand, arranging the sense of opening of a spreading head to radial 
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t of a rotation 'substrate ], and controlling the speed in the direction of a periphery rotating a substrate, 
However, by this approach, the more it lengthens the die length of opening of a spreading head, the 
more it is necessary to devise the discharge quantity of a rotation center section and the periphery 
section. Moreover, if it shortens, since time amount most by the completion of spreading will be required, 
since the impasto by desiccation advance is not avoided, it has the problem that it must still improve, 
from the point of liquid effectiveness. Furthermore, since the primary spreading film proposed by JP,10- 
284381, A is not applied so that the high-speed hand of cut when forming the secondary spreading film 
may be met, it becomes difficult [ equalization ]. It is difficult to raise liquid effectiveness with the 
rotating type coater by the spin coat method as mentioned above, and to attain homogeneity thin film- 
ization of the secondary spreading film of a high precision. 

[0011] Therefore, after this invention is made in view of the trouble mentioned above and forms the 
primary spreading film using a spreading head, it is set to the rotating type coater which forms the 
secondary spreading film according to the centrifugal force accompanying high-speed rotation. When 
applying the primary spreading film which has big effect on the secondary spreading film, the center 
section of substrate rotation becomes Yamagata, or it aims at offer of the rotating type coater which 
will not be in an uneven condition and can be applied with moreover more little coating liquid. 
[0012] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem and to attain 
the purpose, according to this invention, to the substrate which has an even spreading side The primary 
spreading film is formed by carrying out the quantum regurgitation of the coating liquid using the 
spreading head which has opening of the shape of a straight line of predetermined width of face. A 
rotation maintenance means to be the rotating type coater which diffuses said primary spreading film in 
homogeneity according to the centrifugal force accompanying high-speed rotation, and forms the 
secondary spreading film, to turn said spreading side up. to hold a substrate by adsorption, and to rotate, 
A rise-and-fall means to go up and down relatively said spreading head and said rotation maintenance 
means, In the 1st spreading head which applies the circular spreading side which made said opening the 
radius for said spreading head the core [ the center of rotation of said rotation maintenance means ], 
and the outside of said circular spreading side While dividing into each 2nd at least one or more 
spreading heads applied to at least one or more adjoining annular spreading sides made the same as the 
center of rotation of said circular spreading side When said adjoining circular spreading side and said 
each annular spreading side touch on inner circumference and a periphery and it rotates for a unit co- 
operation of the quantum regurgitation per unit area of each locus by which said each spreading head is 
drawn on said circular spreading side and said each annular spreading side — said primary spreading film 
— abbreviation — it is characterized by applying so that it may become the same thickness. 
[0013] Moreover, carry out the quantum regurgitation of the coating liquid to the substrate which has an 
even spreading side using the spreading head which has opening of the shape of a straight line of 
predetermined width of face, and the primary spreading film is formed. A rotation maintenance means to 
turn said spreading side up, to adsorb a substrate, to hold [ is the rotating type coater which diffuses 
said primary spreading film in homogeneity with the centrifugal force accompanying high-speed rotation, 
and forms the secondary spreading film, ], and to rotate, A rise-and-fall means to go up and down 
relatively said spreading head and said rotation maintenance means. The inside of the distance which 
made the periphery of the circular spreading side which made the starting position the center of rotation 
of said rotation maintenance means for said spreading head, and made said opening the radius the 
terminal point location, [ in the distance which made the periphery circle of the annular spreading side 
which makes a starting position the location which meets the tangential direction of said circular- 
spreading side in general, and serves as the same spreading area as said circular spreading side the 
terminal point location ] the spreading effective area per unit time amount — ** — it having a spreading 
head migration means to control and drive the passing speed of said spreading head, one by one, and 
with rotation of the substrate by said rotation maintenance means so that it may become fixed co- 

-5- 



operation of the quantum regurgitation of the coating liquid accompanying migration by said passing 
speed of said spreading head — said primary spreading film — abbreviation — it is characterized by 
applying so that it may become the same thickness. 
[0014] 

[Embodiment of the Invention] Below, each suitable operation gestalt of this invention is described with 
reference to an accompanying drawing* 

[0015] Drawing 1 is the appearance perspective view having shown the whole rotating type coater 1 
configuration. Moreover, drawing 2 is the top view (a) having shown the rotary table 4 of illustration, and 
the physical relationship of the spreading head 5 in drawing 1 . this front view (b), and (c). 
[0016] In drawing 1 , a desired paint film is formed by exchanging the flat surface plasma display [ a 
semi-conductor substrate a liquid crystal glass substrate, a printed circuit board, a plasma display, etc. ] 
substrate 3 between equipment other than the rotating type coater 1 in the condition of having been laid 
on the fork 16 of a pair like illustration. On the base 2 of this equipment 1, the body side of the motor 1 1 
mentioned later is being fixed. The rotary table 4 by which a rotation drive is carried out is formed in the 
direction of an arrow head at the low speed and the high speed at upper opening of equipment 1 by 
receiving power from the output shaft of this motor 1 1, or a nonHllustrated motor. This rotary table 4 
has the even .circular adsorption side like illustration, and countless adsorption hole 4a for carrying out 
suction maintenance of the substrate 3 by supplying vaccum pressure through a bulb 14 from a vacuum 
generator 1 5 on that adsorption side is prepared. 

[0017] About migration of the vertical direction, it carries out in rise-and-fall actuation of the rise-and- 
fall motor 12 fixed to a base 2. 

[0018] It is constituted so that a substrate 3 can be laid and transferred on the fork 16 of non~ 
illustrated robot equipment by the above configuration, since the below-mentioned spreading is 
performed as it goes up and down a rotary table 4 relatively to the spreading head 5 arranged up, and 
the spreading head 5 is evacuated. 

[0019] Scattering prevention of the superfluous coating liquid which disperses with high-speed rotation 
of a rotary table 4 is carried out, and the recovery case 9 which carries out recovery processing is 
formed in the periphery side of a rotary table 4. 

[0020] On the other hand, piping which introduces the coating liquid supplied through a bulb 7 from the 
coating liquid feeder 6, and piping connected to the condom bulb 8 which attracts coating liquid 
compu|sori|y |ro^^^ immediately after spreading are. prepared in the five 

same spreading. heads 5 like. illustration, and the below-mentioned spreading is enabled. It connects with 
the control unit 10, and the above each bulb and motor are constituted so that it can interlock and 
operate based on the directions from a control unit 10. 

[0021] Next, in drawing 2 (a), arrangement and the spreading principle of each spreading head 5 are 
explained. , 

[0022] 1st spreading head 5A arranges an end to the center of rotation O, and arranges opening of the 
width-ofH^ace dimension h in the direction of y. Consequently, if a rotary table 4 rotates by 360 degrees 
in the direction of an arrow head, the circular spreading side a of the area of pih2 which made opening 
the radius will be applied. 

[0023] Next, it is arranged so that opening may meet the tangential direction of the circular spreading 
side a in general, and the circular spreading side a is made into an inscribed circle, and it arranges like 
illustration of 2nd spreading head 5B which applies the 1st annular spreading side b used as the same 
spreading area as the circular spreading side a. 

[0024] Since it can ask for the spreading area applied by this 2nd spreading head 5B from the formula in 
drawing by Pythagorean theorem of a right triangle, it serves as the 1st annular spreading side b of the 
area of pih2 which is the area of the circular spreading side a, and pih2 which is the same area. 
[0025] Furthermore, 3rd spreading head 5C which applies the 2nd annular spreading side c which made 
the inscribed circle the periphery circle of the 1st annular spreading side b by being arranged so that 
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opening may meet the tangential direction of the periphery circle of this 1st annular spreading side b in 
general is arranged further. 

[0026] By opening being hereafter, arranged so that opening may meet the tangential direction of the 
periphery circle of the 2nd annular spreading side c in general similarly By 4th spreading head 5D which 
applies the 3rd annular spreading side d which makes an inscribed circle the periphery circle of the 2nd 
annular spreading side c, and being arranged so that opening may meet the tangential direction of the 
periphery circle of the 3rd annular spreading side d in general 5th spreading head 5E which applies 4th 
annular spreading **** e which makes an inscribed circle the periphery circle of the 3rd annular 
spreading side d is arranged. 

[0027] It arranges so that the parallel displacement of the spreading head 5 same as mentioned above 
may be carried out in the direction of a x axis in drawing. When the one revolution of each above 
spreading heads 5A-5E is carried out applying a spreading fluid in the same length as a slot nozzle in 
which the quantum regurgitation of the same aperture width is possible, equivalent spreading will be 
carried out altogether. Each average thickness of the coating liquid applied to the spreading side of each 
a [ centering on center-of-rotation O ], and b, c, d and e with each spreading head as shown in drawing 
2 (b) comes to spread abbreviation etc. on the circle a circular rings b, c, d, and e drawn on Disk P. * 
[0028] Consequently, the primary spreading film of average thickness T equalized, so that it did not . 
become as compared with drawing 2 (c) which is thickness distribution of the broken-line illustration at 
the time of applying with the conventional spreading head 105 illustrated with the broken line for the 
comparison can be formed, high-speed rotation is carried out after that, a homogeneity paint film can be 
formed, and coating liquid [ surplus moreover ] also decreases extremely. 

[0029] That is, it will be notably different when it is made to become equal to the inclination (inclination 
of the proposal annular circle e) of the paint film which forms in the periphery section thickness 
distribution of the broken-line illustration when making a center^of-rotation location apply the slot 
which has the radius or diameter of one spreading area to the substrate which arranged and rotates in 
the edge or center section, and forming it in it. 

[0030] Thus, by applying by the equivalent regurgitation spreading head [ like ] which can be divided into 
area [ measuring area / spreading ], thin film spreading of equal thickness is attained in general. 
Moreover, although the drawing showed cartographical sketching which intersects perpendicularly so 
that a tangential direction may be met and by which opening of a spreading head is arranged, you may 
make it each incline to the y^axis: 

[0031] Drawing 3 is the sectional view of the spreading head 5, (a), is the cross-sectional view fractured 
and shown in the longitudinal direction of . opening, and (b) is drawing of longitudinal section which 
intersected perpendicularly with opening, and was fractured and illustrated. 

[0032] In drawing 3 , as each spreading heads 5A-5E intervene and pile up the spacing member 17 which 
has different thickness of three sheets like illustration with a non-illustrated bolt nut, they are 
completed. After completion, while it is mutually open for free passage, the passage 18 where the : 
entrance was connected to an above-mentioned feeder 6 and the above-mentioned condom bulb 8 is 
formed. By this passage and 18, coating liquid is similarly supplied adequately in the space section 19 of 
each spreading head. The space section 19 is open for free passage to opening of a slot 20, and can be 
made to carry out the tales-doses regurgitation in the direction of an arrow head from the tip. 
[0033] As mentioned above, each spreading head can be opened for free passage to opening of the slit 
20 which forms the slot of the width-of-face dimension W (namely, the width-of-face dimension h of 
opening), can have die length almost equivalent to opening length in the upper part of opening, and can 
stabilize for it and send out a pressure flow object to the slot section. The supply timing of coating liquid 
is controlled by turning on and off of a closing motion bulb as a set spreading head which has arranged 
plurality and a spreading head for such a spreading head at suitable spacing. Moreover, the closing 
motion bulb is prepared also in the exhaust port. If a slot gap makes slot height high enough narrowly 
enough, opens the bulb of discharge RO (atmospheric pressure) and supplies liquid from an inlet, by slot 
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wall resistance, liquid will be filled in the space section 19 of each spreading head through penetration 
opening, and will result in an exhaust port. 

[0034] Then, if the closing motion bulb of an exhaust port is closed, liquid will come to be breathed out 
from a slot point. If this is repeated several times, in a spreading head, the condition of having become 
full with the liquid with which air bubbles do not exist can be made. Then, the closing motion bulb of 
supply RO is closed, and if liquid is attracted by the condom bulb prepared in the point of the closing 
motion bulb of discharge RO, since the liquid of a regurgitation opening point can be drawn in a slot, the 
closing motion bulb of an exhaust port is closed immediately after. If it will be in this condition, it will be 
in the standby condition which can start spreading. In addition, as long as the fluid supply to a feed 
hopper is supplied by the fixed pressure, it may use what kind of means. 

[0035] In order to make the gap of the point of opening of the spreading head of such a configuration, 
and the spreading side of the rotating substrate into a predetermined value, it applies, making it go up 
and down relatively, but if the rise-and~fa!l timing is immediately after opening the supply bulb'of a 
spreading head, coating liquid's oozing at the tip of spreading head and it forming small **** 
continuously, it is more good. 

[0036] Thus, if it applies and defined angle of rotation is reached until a substrate 3 does beyond 360- 
degree rotation of, the closing motion bulb 7 prepared before the liquid inlet will be closed, and liquid is 
attracted from a liquid exhaust port, and rise-and-fall migration of a spreading head or the substrate 3 
applied is carried put with a rise-and--fall means. Thus, the primary spreading film with which the paint 
film of the small ripple wave to which the formed spreading side balances the number of installation of a 
spreading head will be formed, the average thickness T between the spreading sides of the shape of 
each ripple became the same thickness, and the whole region changed into the condition of spreading 
measuring area of having been soaked in coating liquid, mostly can be obtained. The secondary 
spreading film of the homogeneous membrane thickness for which it asks by controlling the rotational 
frequency of a rotary table 4 next so that predetermined time carries out high-speed rotation of the 
substrate can be obtained. 

[0037] Since the part which secures the linearity at the tip of slit opening here compared with 
manufacture of the spreading head which has opening for a diameter of a rotary table like before by 
setting up the width-of--face dimension of opening of each spreading head in a set spreading head like a 
radius as mentioned above becomes short, a production process becomes very easy. 
[0038] Drawing 4 (a) - (e) is the plot plan of a spreading head In this Fig., what was mentioned, above 
was what arranged opening of a slot one by one so that it might touch ** outside to the circle' which- 
poisitions the end of opening located in a center section to the center of rotation, and other ends draw, 
and the width-ofH^ace dimension h of opening of the slot of a center section was the radius of the circle 
to draw, and was what can form a primary paint film in the state of a ripple as mentioned above on the 
theory, drawing 4 (b) — the width of face of opening of each spreading head 5 — h — the lap part of a 
ripple is made more to homogeneity by preparing big aperture width excessive for 1 minute, and doing in 
this way. Moreover, he is trying for drawing 4 (c) to serve as a diameter of circle which will be drawn if 
the width-of-face dimension of opening makes it 2h and arranges the core of centei^section slot:open 
RO to the center of rotation. Moreover, drawing 4 (d) sets the width-of-face dimension of slot opening 
of the center section of the spreading head to 2h which is twice other spreading heads, and arranges 2 
grouping of spreading heads of opening of the width-of-face dimension h in a point symmetry location 
focusing on a center-of-rotation point And drawing 4 (e) sets the width-ofH^ace dimension of slot 
opening of the center section of the spreading head to 2h which is twice other spreading heads, and 
arranges 2 grouping of spreading heads of opening of the width-of-face dimension h in. the axial 
symmetry location of opening of the spreading head of this core. 

[0039] In drawing 4 (a) - (c), it should just be 180 degrees or more which has angle of rotation required 
360 degrees or more at the time of spreading in arranging a spreading head like illustration to drawing 4 
(d) and (e). 
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[0040] Tn addition, it cannot be overemphasized that it does not change to a principle at all even if it 
does not arrange slot opening located in the center of the spreading head made the above 
configurations not necessarily in parallel with other slot openings, but prepares an include angle or 
makes it intersect perpendicularly. 

[0041] Next, drawing 5 (a) is drawing explaining the qondition of the spreading circle which each 
spreading head when applying to the substrate 3 of a rectangle like illustration with the spreading head 5 
shown by drawing 5 draws, and the rotating substrate. Drawing 5 (b) removes spreading head 5D and 
spreading head 5E, and carries out spreading head 50 extension, and drawing 5 (c) is drawing which 
extended spreading head 5C twice. 

[0042] When the liquid discharge quantity consumed in 1 cycle spreading actuation by drawing 5 (a) and 
drawing 5 (c) was measured and coverage of drawing 5 (a) is set to "5", it is set to "4" in drawing 5 (c). 
Moreover, since spreading head 50 of drawing 5 (c) has protruded the part out of the annular spreading 
side e, if it stores in this annular spreading circle e, as shown in drawing 5 (b). it will serve as coverage 
below "4." The average spreading thickness in the circular spreading side a and the annular spreading 
circle b although spreading head 50 of drawing 5 (b) will be applied to the annular circles c, d, and e 
becomes almost equal to the annular spreading sides a and b, although a part of average thickness of 
the annular spreading side c is also liable to being thicker a little equally. 

[0043] Although it will apply to a substrate by delta of spreading head 50, and opening for eta in respect 
of [ d and c ] annular spreading, the spreading effective area on a substrate 3 is [ several / of annular 
spreading side d / 1/], and drops to 1 /dozens of the annular spreading side e. That is, as shown in the 
example of drawing 5 (b). high spreading of liquid effectiveness can be realized by making the die length 
of spreading head 50 into suitable die length. 

[0044] Moreover, although the end of spreading head 50 was extended in the example of drawing 5 (b), 
according to the die length of the size of a substrate 3. or opening, the both ends of spreading head 5C 
can be extended suitably, or arrangement of spreading head 50 can be brought near in the direction of 
spreading head 5B. and you can apply the spreading film of the periphery section thickly, and can make 
it spread in high-speed rotation. Moreover, it cannot be overemphasized that a width-of-face dimension, 
a liquid supply pressure, etc. of the number of the spreading heads 5 or opening are suitably selected 
from the viscosity of the configuration of a substrate, size, the thickness of the request film, and the 
liquid for spreading etc. 

[0045] If the opening die length of the spreading head 5 is bound tight with a bolt . 22 on both sides of 
SIMM 21 and forms the spreading head 5 between two wall surfaces like illustration in the cross- 
sectional view and drawing of longitudinal section (b) of drawing 6 (a), it is possible opening length and 
an opening location, and to change aperture width W easily further by SIMM exchange. It cannot be 
overemphasized that the SIMM of all the spreading heads that constitute a spreading head, of course is 
equal thickness. 

[0046] Next, drawing 7 is the top view having shown the principle-of-operation Fig. of the rotating type 
coater of the 2nd operation gestalt. Moreover, drawing 8 is the front view having shown the motion of a 
spreading head, and is drawing having shown the position in readiness (a), the spreading starting position 
(b). and the substrate ejection location. 

[0047] If the sign same about a component part [ finishing / explanation / already ] is first attached in 
drawing 8 and explanation is omitted, as for the spreading head 5, only one is carried in the non- 
illustrated head migration elevator style in drawing 8 . The distance robot 26 is being fixed to this 
spreading head 5, it moves, measuring the distance between a substrate 3 and opening, and it is 
constituted so that spreading accompanying migration of a up to [ a substrate 3 ] can be performed to 
drawing 8 like illustration. Moreover, as the fork 16 of the pair of non-illustrated robot equipment is the 
side face of the peripheral face of a rotary table 4 in the location of drawing 8 (c) and the rotary table 4 
currently fixed to the upper limit of the ball castellated shaft 30 (broken-line illustration) used as the 
output shaft of the above-mentioned motor 1 1 infiltrates under the substrate 3, it is constituted so that 
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a substrate 3 can be laid, while being moved up with the energization to the rise-and-fall motor 12 like 
illustration. 

[0048] In drawing 7 . although the end of spreading head 5A is arranged equally in the center of rotation 
and the other end applied the width-oMace dimension of opening of each spreading head 5 mentioned 
above to the peripheral face of the circular spreading side a, the ratio of spacing of each spreading 
heads 5A-5E at this time is as follows from Pythagorean theorem of a right triangle, when spreading 
head 5A and h which is the die length AB between 5B are set to "1." 

[0049] AB:BC:CD:DE:DF : ... =1:root2-1:root3-root2:root4-root3:root5-root4 : ... It follows rootn-rootn-1 . 
If passing speed control is performed so that the time amount to which the spreading head 5 moves 
between each distance AB, BC, CD, and DE between these spreading heads and DF may become equal 
the bottom of the condition that the discharge quantity and the substrate rotational frequency of a 
spreading head per unit time amount are certain — setting — the spreading sides a. b. c. and d and — 
spreading thickness all over the districts will become fixed mostly. Then, it is made to perform migration 
control of the same spreading head 5 so that the part illustrated with a broken line in drawing 7 may be 
made into a radix point and a terminal point. However, near a spreading start point and the completing 
point, it will vary somewhat. 

[Q050] There are the approach of starting spreading from those with two kind and a rotation center 
section and the approach of starting from the periphery section in the above spreading actuation. In 
starting from a rotation center section, from the upper part position in readiness PI of the substrate 3 
which carries out low-speed rotation like the illustration to drawing 7 (b), move aslant at high speed, 
coating liquid is made to land to the front face of a substrate 3 in this side location P2 of the center of 
rotation, dropping a spreading head starting the liquid regurgitation, and it applies by performing 
moderation control from a center-of-rotation location to a terminal point The inside of a substrate or 
the outside of a substrate 3 is sufficient as a terminal point location. 

[0051] Moreover, when starting from the periphery side of a substrate 3, it is the approach of beginning 
from E location shown in drawing 7 (a), setting a revolving substrate front face and a revolving spreading 
head tip as a predetermined gap, starting the coating liquid regurgitation, and moving toward the center 
of rotation. The spreading head is a idle state at the time of this initiation, and it accelerates gradually, 
and it drives so that a spreading head may be raised in the location which exceeded the center of 
rotation or a core. 

[0052] If migration spreading is started controlling the speed in acceleration and deceleration to such a 
rotating substrate, it will become possible to perform almost uniform primary spreading except for the 
initiation section and the terminal point section also in which the above-mentioned approach. The 
uniform secondary paint film for which it asks by carrying out high-speed rotation next can be obtained 
[0053] By applying as mentioned above, it becomes unnecessary [ surplus coating liquid ] and **** 
spreading with high liquid effectiveness can be realized The die length of the spreading head 5 and the 
location of a spreading head edge become usable [ the short length spreading head which can be 
manufactured by low cost ] from the spreading head of the conventional rotating type coater that what 
is necessary is just to select suitably as shown in drawing 5 . Moreover, even if this approach is not only 
effective as a **** applying method of a circular substrate, but it is a rectangle substrate, it cannot be 
overemphasized that the **** effectiveness becomes high by controlling the rate near the rotation 
periphery section suitably. 

[0054] Here, the gap on the front face of spreading of tip opening of a spreading head and a substrate 
serves as an element more important as thin film spreading is pursued the gap when performing wet film 
spreading of several micrometer thickness — dozens — when about micrometer**20micrometer is good 
and becomes less than [ it ], there is a possibility that possibility of being soiled except the point of a 
spreading head may become high, and the dirt liquid may soil the following object with ****** formed in 
a spreading head tip and a substrate front face in the activity produced continuously. 
[0055] Moreover, if it becomes more than it, possibility that it will become difficult to continue 
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throughout spreading head opening length and to form the fluid of the shape of a curtain until it reaches 
[ from a spreading tip ] a substrate front face with surface tension, and a part will go out will become 
high. Furthermore, about 10-20 micrometers of board thickness of a substrate 3 change with lots. It 
becomes important, when raising the quality and liquid effectiveness of the primary spreading film to act 
as a monitor by the distance sensor 26 as mentioned above, to detect the height on the front face of a 
substrate, and to set up a suitable gap for every one substrate from this, when performing thin film 
spreading. 

[0056] It may not stop at carrying out the regurgitation of the spreading head used as mentioned above 
from slitHike opening as mentioned above, but an opening configuration may be the nozzle which formed 
much pores 23 in the shape of an abbreviation straight line like the illustration to (c) from drawing 9 (a). 
That is, when the regurgitation of the fluid in the condition of having contained the liquid tip in the 
spreading head nozzle when the condition of the fluid at the time of carrying out the regurgitation of the 
fluid from a spreading head was explained is carried out. a discharge flow object will form **** of the 
shape of a very small semi-sphere at the tip of spreading head first. After forming **** of the shape of 
this semi-sphere over the opening whole region, if spacing of a head tip and a substrate is shortened to 
a predetermined value, **** will be crushed, and the film of liquid DAMARI which followed the spreading 
head opening overall length will be formed When it is made to run a spreading head or a substrate 
relatively from this condition, crushed **** (surplus liquid of impasto) will be extended in transit 
actuation. Thus, when **** formed in a point is able to arrange mostly Kodama of a O.several or less mm 
diameter in at equal intervals, it is checked that spreading quality is high. 

[0057] If the same is said of the pore nozzle of the illustration to drawing 9 , much semi-sphere-like 
**** are formed at many tips of a pinhole at the time of the fluid regurgitation and it is made to become 
a substrate front face and a predetermined gap. continuous ****** can be formed over an opening 
overall length. The constant pitch array of the pore 23 of a pinhole is carried out, and pore is prepared in 
drawing 9 (a) to a tip like illustration, or you may make it prepare the spreading head which the shape of 
** followed further in an edge like the illustration to drawing 9 (b) in the structure of such a spreading 
head nozzle. 

[0058] When it is made such a pore configuration, since a discharge part can be created by block 
processing of one, manufacture cost can be reduced and there is effectiveness which can make handling 
easy. 

[0059] Not one but the thing divided into two may not necessarily be used for a block Moreover, not 
only a round hole but an angle hole is sufficient as a pore configuration, and if it is the pore of the same 
configuration, it will not ask a configuration. 

[0060] As mentioned above, while it is uniform in general at little coating liquid to the substrate which 
carries out low-speed rotation by using a motor and obtaining quickly the primary paint film from which a 
substrate center section does not become Yamagata, the low noise and the **** paint film of low 
vibration can be obtained, and further upgrading can be realized. 
[0061] 

[Effect of the Invention] In the rotating type coater which forms the secondary spreading film according 
to the centrifugal force accompanying high-speed rotation after forming the primary spreading film using 
a spreading head according to this invention, as explained above When applying the primary spreading 
film which has big effect on the secondary spreading film, the center section of substrate rotation can 
become Yamagata, or the rotating type coater which will not be in an uneven condition and can be 
applied with moreover more little coating liquid can be offered. 



[Translation done,] 



* NOTICES * • 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective view of the rotating type coater of the 1st operation 
gestalt. 

[Drawing 2] (a) They are the top view showing the spreading principle of operation of drawing 1 , the 
front view of (b) drawing 2 (a), and the front view having shown the comparison with the paint film of (c) 
former. , 
[Drawing 3] (a) They are the cross-sectional view of a spreading head, and drawing of longitudinal 
section of (b) spreading head. 

[Drawing 4] (a) It is the top view showing the spreading principle of operation of -(e) another operation 
gestalt. 

[Drawing 5] (a) It is the top view showing the spreading principle of operation of -(c) another operation 
gestalt. 

[Drawing 6] (a) They are the cross-sectional view of a spreading head, and drawing of longitudinal 
section of (b) spreading head. 

[Drawing 7] (a) It is the top view and the operating state Fig. of (b) spreading head showing the 

spreading principle of operation of the rotating type coater of the 2nd operation gestalt 

[Drawing 8] (a) It is the front view of explanation of - (c) coater of operation. 

[Drawing 9] (a) They are the cross-sectional view of a spreading head, and drawing of longitudinal 

section of (b) spreading head. 

[Description of Notations] 

^.Rotating Type Coater . 

2 Base • 

3 Substrate 

4 Rotary Table 

5 Spreading Head 



[Translation done.] 
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^y K5tt, lo©;^*S08f;i*JV'>-C^0^©^-y K# 

K-feVf-2 6*s@3g$ixT*5t). SS3 i:.MP$|5©FB^© 
EElilSrSlD^Uoo^iftLX, 08»r0^©J;'5t-S«3 
i'-oiPtbtc^ 5 mmam^j: ^ S J; 5 t-li^ife $ tvT ^> 
So ^fcs ±)i©*-^ l 1 (Offl;^Wi:yj:S.^-/v;^7' 

• 7i'vtti3 0 (5Si^0:T^) o_hSS^;I@3t$i^TV^SIilte 
x-://w4(i. 0^cc>J; 1 2'^c5ii«{c 
#i^±;^Jc^iti$HSi: ^: 08 (c) «tee{;i*J 
V^T^0^Ot3/Ks' h3£S<73— > 1 6;65[H]te 

20 i-S J:5fcLT. »«3.Sr«a-e^SJ:5fJ:«J5fe$HT 

[0 0 4 8] 0 7^c:*5^^T. ±x^l.±.'^mm^y h'5<D 
• .MPgp©*S^iStt«|L<M^^s' K5A«D-SSidS|eiett> 

5A~5E<DFBlPSOJtttM:flJ^-;/ K5A,- 5 BKcoA^ 
AB-efcSh* rij t Ufci#ii::^|=:ft'?^(Df^'=f7 
>^<o^S>4»b2);® J; 5 {c/<es„ 
[0049]AB:BC:CD:DE:DF: - • • = 
30 1 :V"2-1 :V"3-/'2 : ^ 4-J~ 3 : T 5 4 : 
• • • /" n— n — 1 

CD. DE> DFRgsr^^-^s' K5;a5^»)-rs^ra 

feS^#Tl-*3l'^T. Sffliffia, b. c. d, -©{Sti 

,^«coM*i^Jf:»i— ^(c/isri:(c/iSo -t^i-e. 0 7 
j::*sv ^T?ftil|-e0^ ^HS^MSrS/SSU'i^^ i: i-S J; 
'. oizmcmm-^-y K5cD^t!)S^J^^Sr^T^^5 J: 5t-tTl/> 
40 So fctCL:'m.mmi^J^t^T.'^}5:^X:i-i^<}^t£ho< 
iit jeiits, ■ • • . •• 1.^ ' ^• 

[00 5 0 1 EA±©M;fij«)f^ti 2 ii 9 5 . iHltect':* 

fcS. lE]te'f*Sftid»fePjfli&-rs»-&lCf4, 0 7 (b) 
m^<ox 5 »-<g;itIilte-rsS^3 <o±:^^;^fi:ttp 1 1,^ 

• 3<Dmmz7:y-r'{'^y^-^x.-^m'p-L-^m7!)^hm.^ 

4•x?^^3$*J»Sr^Ti&^/^^*•t-S.-^*^-,^te«f^S«l^Tt> 
60 StS3«)^iR!l-e<>Sl/\ 
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[0 0 5 1] ^fc. mmz(D^mmi:>^hfMh-^/b'^'^ 

[0 0 5 21 rpJ; ^''ilHl^i-SSISt-JPMiScojgSftiJ 
[00 5 31 E;^±(o'j: 5 5 :i t s^fJ^feS* 

[0 0 5 4] KcD^feffiF^PSPirStgco 
[0 0 5 5] 

0~2 0 MmlSt'D s/ h(Cj;i9^/i5„ :i(OZti)^h. 

(0 0"5;6 l a±<br5tCi@£ffl$H5M^'-.y Ktt. ± 
-fs EI9 (a) (c) 5(-§^n?^4^tt# 



.12 

Jl^fiK-r -5 :i ■So •. ^jM^'n K t. U < 
(DJ:5>tcUT5tffia5tcj^^$ti2>?i$5fiES0. !Kmm 
[0 0 5 7] E19 tClll^<DI^B?L/X/H;i-OV''-Ct>|RHtT' 

T., b''>- j^--/KD7^?L 2 3 t' s'^ga^ij im 9 

( a ) ,, (im^o i 5'.{-*0?L5:'5fe|ffi^' ^ISeit ^ *i HI 9 ■ 

1 0 0 5 8 ] r CO J: 5 ^i^?L?i^%tc^i-5't . -{if<D-fvL 
y^m:r.X'^t^U^f^WLX'^■^:Lti}^f:>^ Sff^^;^ hSr 

[ 0 0 5 9 1 y n y ^ liie:>-f.Ct>— ^s^X^'i < 2f7^n l-tc 
[ 0 o"6 0 1 Jei,±,cD<t 5 te: J^-'iS' ^^ffl-t-?> r t T-ffi 

(0 0 6 1 1 ■■•:'[■:. " . , . 

[011 fsi <ommifm(omiiSi^:fismmi(^i^mMUWi 
[1212] (a) mi<DmM^'^w-M-i:7f^-t^mm. 

(b) 1212 (a) OiEffiia, ,(c) ti65l5(^^i:(DiteE 
[I213 1 ( a ) M^ffi'^ S' KW^irffiia. (b) ^^'^s' 

[ISI41 (a) ~ (e) m-mmmi<DmMWiY^mM^^ 
[1215 1 (a) ~ (c) mnmMW^'^m^Wi'f^mM^m 
[ la 6 1 ( a ) y Yomumm. ( b ) y 
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[1217 1 (a) %2(r)m:Mw^m<Dmmim^^Wi<Dm5 

II1I81 (a) ~ (c) m^'^m.(omi¥^m<DiEmm-Q 
[1119] (.&) mm^-yvcot^mmm. ih) mm^-y 
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